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CLAIMS 



[Claim(s)] 

[Claim 1] In the approach of dissolving with a solvent and removing the unnecessary film of the 
periphery section of the substrate with which the thin film was formed (a) The process which supplies a 
solvent independently of each periphery section by the side of the front face of a substrate, and a rear 
face, (b) The thin film removal approach characterized by providing the process which supplies a 
solvent by the flow rate smaller than the flow rate supplied to the rear-face side at said process (a) to the 
periphery section by the side of the rear face of said substrate while supplying the solvent to the 
periphery section by the side of the front face of said substrate, or suspends supply of a solvent. 
[Claim 2] The sum total of the flow rate of the solvent supplied to the periphery section by the side of 
the front face of the substrate in said process (b) and a rear face is the thin film removal approach 
according to claim 1 characterized by being fewer than the sum total of the flow rate of the solvent 
supplied to the periphery section by the side of the front face of the substrate in said process (a), and a 
rear face. 

[Claim 3] The thin film removal approach according to claim 1 characterized by carrying out suction 
discharge of a solvent and the melt from the side of the periphery section of a substrate, and the method 
of outside at least in one side among said process (a) and (b). 

[Claim 4] Said substrate is the thin film removal approach according to claim 1 characterized by making 
late passing speed of the solvent supply location concerned when the location on the substrate with . 
which a rectangle configuration is supplied to a solvent at least in one side among nothing, said process 
(a), and (b) is moved along the side of a substrate and the solvent supply location concerned is located to 
the field of the corner of a substrate. 

[Claim 5] Said substrate is the thin film removal approach according to claim 1 characterized by 
increasing the supply flow rate of a solvent when the location on the substrate with which a rectangle 
configuration is supplied to a solvent at least in one side among nothing, said process (a), and (b) is 
moved along the side of a substrate and the solvent supply location concerned is located to the field of 
the corner of a substrate. 

[Claim 6] The thin film removal approach characterized by supplying a solvent in the approach of 
dissolving with a solvent and removing the unnecessary film of the periphery section of the substrate 
with which the thin film was formed, by the flow rate smaller than the flow rate of the solvent supplied 
to a front-face side to the periphery section by the side of the rear face of said substrate. 
[Claim 7] In the approach of dissolving with a solvent and removing the unnecessary film of the 
periphery section of the substrate with which the thin film was formed Attracting a solvent according to 
a suction discharge device, while making a solvent breathe out from a solvent discharge part The 
process which said solvent discharge part and a suction discharge device are made to approach to the 
periphery section of a substrate relatively, Subsequently, the process which carries out suction discharge 
of a solvent and the melt according to said suction discharge device while supplying a solvent to the 
periphery section of a substrate from said solvent discharge part, The thin film removal approach 
characterized by providing the process which makes said solvent discharge part and a suction discharge 
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device estrange to the periphery section of a substrate relatively, attracting a solvent according to a 
suction discharge device while making a solvent breathe out from the account solvent discharge part of 
back to front. 

[Claim 8] In the equipment from which it dissolves with a solvent and the unnecessary film of the 
periphery section of the substrate with which the thin film was formed is removed The solvent discharge 
part which supplies a solvent independently of each periphery section by the side of the front face of 
said substrate, and a rear face, The thin film stripper characterized by providing the control section 
which switches alternatively whether both front-face and rear-face sides are supplied from said solvent 
discharge part, or a solvent is supplied only to the front-face side of a substrate from said solvent 
discharge part. 

[Claim 9] The thin film stripper according to claim 8 characterized by the thing which was prepared in 
the suction exhaust passage which has opening for carrying out suction discharge of a solvent and the 
melt in the side of a substrate, and the method of outside, and this suction exhaust passage, and which 
extract and possesses passage. 

[Claim 10] Said suction exhaust passage is a thin film stripper according to claim 8 characterized by 
becoming narrow gradually towards said drawing passage from said opening. 
[Claim 11] Said suction exhaust passage is a thin film stripper according to claim 8 characterized by 
equipping the downstream of said drawing passage with the passage which has the bigger cross section 
than the cross section of the drawing passage concerned. 

[Claim 12] While surrounding front flesh-side both sides and the side edge of the substrate attaching 
part which holds said substrate in the level condition, and the periphery section of the substrate held at 
said substrate attaching part through spacing in the equipment from which the unnecessary film of the 
periphery section of the substrate of a rectangle configuration with which the thin film was formed is 
removed The solvent discharge part relatively prepared movable with the substrate along with one side 
of the substrate concerned, The solvent delivery for supplying the solvent for being prepared in said 
solvent discharge part along with one side of a substrate, and dissolving said thin film to the edge of a 
substrate, It is prepared in the side side of the side edge of the substrate of said solvent discharge part, 
and has a suction exhaust air way for attracting and discharging the melt of the thin film by the solvent 
and the solvent. Said solvent discharge part The thin film stripper characterized by the die length in 
alignment with one side of the substrate of the passage on the substrate of the solvent supplied from said 
solvent delivery concerned being 50mm or more while a solvent is supplied by the flow rate of 30 cc [ or 
more ]/m from said solvent delivery. 

[Claim 13] The tip side of a suction exhaust air way is a thin film stripper according to claim 12 
characterized by being formed in the shape of [ which becomes large gradually towards a tip opening 
side ] a trumpet. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the thin film stripper for removing the unnecessary 
resist film of the edge of the LCD substrate of a square shape with which the resist film was formed in 
the front face. 
[0002] 

[Description of the Prior Art] Generally, in order to form a thin film, an electrode pattern, etc. of ITO 
(Indium Tin Oxide) on a LCD substrate (glass substrate) in the production process of liquid crystal 
display display (LCD) equipment, a circuit pattern etc. is reduced using the same photolithography 
technique as what is used in a semi-conductor production process, it imprints to a photoresist, and a 
series of processings which carry out the development of this are performed. 

[0003] Where installation immobilization of the BCD substrate (a substrate is told to below) of a square 
shape is carried out as the formation approach of the resist film on the maintenance means, for example, 
a spin chuck, arranged in a processing container when the above processings are performed for example 
Stop opening of a processing' container with a lid and a processing container and a spin chuck are 
rotated. For example, the resist liquid which consists of a solvent and a photopolymer is dropped at the 
core on this top face of a substrate, and the spreading film formation approach which turns mat resist 
liquid to the periphery section from a substrate core according to the turning effort and the centrifugal 
force of a substrate, and a radiation castle is made to diffuse, and is applied is learned. 
[0004] The phenomenon of becoming thick so that resist liquid may rise in the substrate periphery 
section by the effect of surface tension, and the phenomenon in which resist liquid turns even to the 
inferior-surface-of-tongue periphery section of a substrate, and the unnecessary film is formed occur as 
the time amount after rotation stopped and the centrifugal force stopped working passes, even if the 
thickness immediately after spreading is uniform in the case of this spreading processing. Thus, if the 
uneven thick film is formed in the periphery section of a substrate, it will remain without removing the 
resist of the periphery section completely at the time of development, such as an integrated-circuit 
pattern, the resist which remained will separate in the conveyance process of a subsequent substrate, and 
it will become the cause of particle generating. 

[0005] So, in the former, after applying resist liquid etc. on the surface of a substrate, processing which 
removes the unnecessary spreading film of the periphery section of a substrate is performed. As the 
approach of this processing, as shown, for example in drawing 9 , the method of injecting a solvent for 
the resist, film dissolving in four pieces of edges of Substrate G by the removal nozzle 11 (11a, lib, 11c, 
lid), respectively is learned. 

[0006] As the removal nozzle 1 1 is shown in the sectional view of drawing 13 , and the top view of 
drawing 14 , it is formed in an abbreviation U shape and Substrate G is arranged to the processing space 
S of the interior, and the resist film which sprayed the solvent on vertical both sides of Substrate G, 
respectively, and was dissolved from needle nozzles 12a and 12b, and a solvent are constituted so that it 
may be discharged outside through the exhaust air way 13 established in the side of Substrate G. 



JP,1 1-160891, A [DETAILED DESCRIPTION] 



Page 2 of 10 



[0007] 27mm and width of face c are set [ height a ] as 30mm for 3.5mm and depth b, and, as for the 
processing space S of the removal nozzle 11. tlp|Ofe.-is,<§|t as^mmrfiere,^s for the exhaust air way 13. V 
Moreover, it is attached in the i ^ | gval-^ Ozzle : :fT^o~^at four needle-riozzles of 0.26mm of diameters of , 

inject resist remb 'al liquid in the location of 3-4mm 
Sfer^al&,o^ In addition, the distance el and e2 

from the tip of needle nozzles 12a and 12b to Substrate G is set as 1 :0mm and about 2.0mm, 
respectively. 

[0008] And carrying out adsorption maintenance of the substrate G, and spraying a solvent by 20 cc 
flow rate for /on the installation base 14, first, in case this removal nozzle 11 removes the resist film, by 
1-round-trip-half-moving the removal nozzle 1 1 by 60mm/second in rate along with the edge side of 
Substrate G, respectively, it was made to scan 3 times and the unnecessary resist film by the side of an 
edge side is removed. 
[0009] 

[Problem(s) to be Solved by the Invention] By the way, by the above-mentioned approach, as a solvent 
for removing the resist film from the former, although butyl acetate (NBA), a methyl ethyl ketone 
(MEK), etc. were used, since the amount which a solvent reveals to an activity ambient atmosphere 
increases, the inclination for the bad influence to the body to use few safe solvents is increasing in the 
volume-production facility of a LCD substrate. 

[0010] As said safe solvent, the boiling points, such as O.K.73 thinner which mixed polyprene glycol 
mono-methyl ether (PGME) and polyprene glycol mono-methyl ether acetate (PGMEA) at a rate of 
PGME:PGMEA=3:7, and 2 heptanone, are as high as 140 degrees C or more here, and volatility can use 
few solvents. 

[0011] However, among these solvents, since O.K.73 thinner had the melting capacity of the resist film 
smaller than an old thing, the removal engine performance was worse than the conventional solvent, and 
it was difficult [ it ] to remove a resist completely only by making the removal nozzle 1 1 scan 3 times. 
For this reason, although it must stop having had to increase the count of a scan of the removal nozzle 
11, even if it enlarged scan speed at this time, the time amount which removal processing takes had the 
problem that will become long and the throughput of the whole formation processing of the resist film 
will worsen as a result rather than before. 

[0012] This invention is made under such a situation, and in removing the unnecessary thin film of the 
edge of a substrate using the solvent in which a thin film is dissolved, even if the low solvent (insurance 
solvent) of melting capacity is used for the purpose, it is to offer the technique in which the fall of the 
throughput of removal processing of the thin film concerned can be suppressed. 
[0013] 

[Means for Solving the Problem] In the approach of invention of claim 1 dissolving with a solvent the 
unnecessary film of the periphery section of the substrate with which the thin film was formed, and 
removing (a) The process which supplies a solvent independently of each periphery section by the side 
of the front face of a substrate, and a rear face, (b) While supplying a solvent to the periphery section by 
the side of the front face of said substrate, it is characterized by providing the process which supplies a 
solvent by the flow rate smaller than the flow rate supplied to the rear- face side at said process (a) to the 
periphery section by the side of the rear face of said substrate, or suspends supply of a solvent. 
[0014] In this case, it can more specifically consider as the following technique. There is less sum total 
of the flow rate of the solvent supplied to the periphery section by the side of the front face of the 
substrate in said process (b) and a rear face than the sum total of the flow rate of the solvent supplied to 
the periphery section by the side of the front face of the substrate in said process (a), and a rear face. At 
least in one side, suction discharge of a solvent and the melt is carried out from the side of the periphery 
section of a substrate, and the method of outside among said process (a) and (b). When the location on 
the substrate with which a rectangle configuration is supplied to a solvent at least in one side among 
nothing, said process (a), and (b) is moved along the side of a substrate and the solvent supply location 
concerned is located to the field of the corner of a substrate, said substrate makes late passing speed of 
the solvent supply location concerned, or increases the supply flow rate of a solvent. 
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[001 5] Invention of claim 6 is characterized by supplying a solvent by the flow rate smaller than the 
flow rate of the solvent supplied to a front- face side to the periphery section by the side of the rear face 
of said substrate in the approach of dissolving with a solvent and removing the unnecessary film of the 
periphery section of the substrate with which the thin film was formed. 

[0016] In the approach of invention of claim 7 dissolving with a solvent the unnecessary film of the 
periphery section of the substrate with which the thin film was formed, and removing Attracting a 
solvent according to a suction discharge device, while making a solvent breathe out from a solvent 
discharge part The process which said solvent discharge part and a suction discharge device are made to 
approach to the periphery section of a substrate relatively, Subsequently, the process which carries out 
suction discharge of a solvent and the melt according to said suction discharge device while supplying a 
solvent to the periphery section of a substrate from said solvent discharge part, It is characterized by 
providing the process which makes said solvent discharge part and a suction discharge device estrange 
to the periphery section of a substrate relatively, attracting a solvent according to a suction discharge 
device, while making a solvent breathe out from the account solvent discharge part of back to front. 
[0017] In the equipment which the equipment (claim 8) of this invention dissplves with a solvent the 
unnecessary film of the periphery section of the substrate with which the thin film was formed, and is 
removed The solvent discharge part which supplies a solvent independently of each periphery section by 
the side of the front face of said substrate, and a rear face, It is characterized by providing the control 
section which switches alternatively whether both front- face and rear-face sides are supplied from said 
solvent discharge part, or a solvent is supplied only to the front-face side of a substrate from said solvent 
discharge part. 

[0018] In this case, the thing which was prepared in the suction exhaust passage which has opening for 
carrying out suction discharge of a solvent and the melt in the side of a substrate and the method of 
outside, and this suction exhaust passage and which extract and possesses passage is desirable. 
Moreover, as for said suction exhaust passage, it is desirable to become narrow gradually towards said 
opening to said drawing passage, and it is [ said suction exhaust passage ] still more desirable to equip 
the downstream of said drawing passage with the passage which has the bigger cross section than the 
cross section of the drawing passage concerned. In the equipment from which the equipment (claim 12) 
of other invention removes the unnecessary film of the periphery section of the substrate of a rectangle 
configuration with which the thin film was formed While surrounding front flesh-side both sides and the 
side edge of the substrate attaching part which holds said substrate in the level condition, and the 
periphery section of the substrate held at said substrate attaching part through spacing The solvent 
discharge part relatively prepared movable with the substrate along with one side of the substrate 
concerned, The solvent delivery for supplying the solvent for being prepared in said "solvent discharge 
part along with one side of a substrate, and dissolving said thin film to the edge of a substrate, It is 
prepared in the side side of the side edge of the substrate of said solvent discharge part, and has a suction 
exhaust air way for attracting and discharging the melt of the thin film by the solvent and the solvent. 
Said solvent discharge part While a solvent is supplied by the flow rate of 30 cc [ or more ]/m from said 
solvent delivery, it is characterized by the die length in alignment with one side of the substrate of the 
passage on the substrate of the solvent supplied from said solvent delivery concerned being 50mm or 
more. In this case, as for the tip side of a suction exhaust air way, it is desirable to be formed in the 
shape of [ which becomes large gradually towards a tip opening side ] a trumpet. 
[0019] 

[Embodiment of the Invention] By attaining optimization of the configuration of the solvent discharge 
part of a thin film stripper, this invention raises the removal engine performance of a thin film, for 
example, the resist film, and raises the throughput of removal processing of the resist film concerned. 
Under the present circumstances, when developing the structure of the solvent discharge part which 
raises the removal engine performance of O.K.73 thinner with the lowest removal capacity among the 
solvents of various resist film, this invention persons think that the high equipment of versatility 
applicable to various solvents is obtained, and came to complete this invention. 
[0020] Based on drawing 1 -4, the gestalt of 1 operation of the thin film stripper of this invention is 
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explained first. The maintenance base 2 which makes the substrate attaching part which this equipment 
carries out vacuum adsorption of the inferior surface of tongue of Substrate G, for example, a 
rectangular LCD substrate, and holds the substrate G concerned at a horizontal (a horizontal is also 
mostly included with the horizontal as used in the field of this application), It has the 4th solvent 
discharge part 3 (3a-3d). four the 1- for spraying a solvent on the edge of four sides of the substrate G 
held on this maintenance base 2 (field to the location which visited the center somewhat from the edge) - 
- These solvents discharge part 3 is formed in the cross direction (x directions) of Substrate G, the die- 
^ length direction (the direction of y), and the height direction (the direction of z) free [ migration ]. 
i [0021] THg?upper needle n v Ac 5 1 for solvent regurgitation and the bottom needle nozzle 52 by which 
/ said solvent discharge part 3 was established in the top-face section 3 1 and the inferior-surface-of- 
L, tongue section 32 which counter **, and these top-faces section 31 and the inferior-surface-of-tongue 
J section 32, respectively, The absorption opening 33 which makes a part of suction exhaust air way 
A formed so that opening might be carried out so that the end face side of the top-face section 3 1 and the 
f inferior-surface-of-tongue section 32 may be attended at space 33a between these, and the diameter 
might be reduced in the shape of a trumpet from the opening, It has the diaphragm passage (orifice 
passage) 34 which is open for free passage to the end face side of this suction opening 33, and the steady 
flow way 4 which is open for free passage to this drawing passage 34 and where a cross-section 
configuration is circular, for example, and a part of steady flow way 4 is covered by the block 30 which 
makes the sheathing section from the top-face section 31 and the inferior-surface-of-tongue section 32. 
[0022] Said upper needle nozzle 5 1 and the (bottom needle nozzle 52) are connected to solvent supply 
way 6A (6B) which consists of a tube through passage 51a (52a) formed in the block 30. These solvents 
supply ways 6A and 6B have branched from the common solvent supply way 62 which an end opens for 
free passage to the solvent source of supply 61, and flow-control-valve 7 A (7B) and air operation bulb 
8A (8B) are prepared in solvent supply way 6A (6B) which is branching Rhine at this order. In addition, 
actuation of flow control valves 7 A and 7B and air operation bulb 8A (8B) can be independently 
controlled now by the control section 9, respectively. 

[0023] Four up-and-down needle nozzles 51 and 52 are formed at a time, respectively, as shown in 
drawing 3 , and the delivery of the upper needle nozzle 51 and the delivery of the bottom needle nozzle 
|>2iare*alte^ line. And if the periphery 

section of Substrate G is located among needle nozzles 5 1 and 52 up and down as shown in drawing 2 , 
the delivery of the upper needle nozzle 51 will meet the froi t ! ice of Substrate G, and the delivery of the 
bottom needle nozzle 52 will meet the rear face of Substrate G. In this case, the delivery of the vertical 
needle nozzles 5 1 and 52 counters the location which came together for example, in the center of 3-4mm 
from the edge of Substrate G. In addition, the distance from the delivery of the upper needle nozzle 5 1 to 
the front face of Substrate G is set as about 1 .0mm, and the distance from the delivery of the bottom 
needle nozzle 52 to the rear face of Substrate G is set as about 1.0mm, respectively. Moreover, the bore 
of the delivery of the vertical needle nozzles 51 and 52 is about 0.26mm. 

[0024] Space 33a between said top-face section 31 and the inferior-surface-of-tongue section 32, the 
trumpet^ ike' suction opening 33 J the diaphragm passage 34, and the steady flow way 4 make the suction 
exhaust air way for attracting and collecting solvents, and the vacuum generator (evacuation equipment) 
41 is formed in the steady flow way 4. In addition, the member which constitutes a suction exhaust air 
way is equivalent to a suction exhauster style. In this case, it is desirable to set the height LI of space 
33a, i.e., the clearance of the top-face section 31 and the inferior-surface-of-tongue section 32, as 50- 
100mm, and to set width of face L2 as 25- 100mm, respectively. Moreover, it extracts from the tip of the 
top-face section 31 and the inferior-surface-of-tongue section 32, and, as for the direction distance L3 of 
X to the entry of passage 34, it is desirable to set it as 25-200mm. Said drawing passage 34 is making 
the square shape, and it is desirable to set the diameter medianus Dl as 6-1 1mm, and to set the 
transverse diameter D3 as 1 l-60mm. Moreover, as for the path D2 of the steady flow way 4, it is 
desirable to be referred to as 12mm or more. Furthermore, tip opening (**** opening) of the trumpet- 
like suction opening 33 is located in the place which went for example, into about 4mm back from the 
tip of the top-face section 3 1 (inferior-surface-of-tongue section 32) again. 
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[0025] In such a thin film stripper, it is carried in by the conveyance arm which the substrate G with 
which resist liquid was applied by for example, SUPINKO-TINGU, and the resist film was formed in 
the front face does not illustrate (process SI), and it is laid on the maintenance base 2 and suction 
maintenance is carried out (process S2). 

[0026] While turning the solvent discharge parts 3a-3d to an operating location and beginning to move 
them from a home location, the suction exhaust air in each solvent discharge part 3a-3d is started with 
the vacuum generator 41, respectively (process S3). Regurgitation initiation of the solvent is carried out 
by 30 cc flow rate for /from the vertical nozzles 51 and 52, respectively (process S4). Making a solvent 
breathe out, all the solvent discharge parts 3a-3d are made to approach the periphery section of Substrate 
G, and as shown in drawing 2 , each nozzles 5 1 and 52 are located in the periphery section of Substrate 
G (process S5). As succeedingly shown in drawing 1 , along with each sides Gl and G2 of Substrate G, 
G3, and G4, scanning migration of the solvent discharge parts 3a-3d is carried out, and paint film 
removal actuation of an one-pass eye is started (process S6). While dissolution removal of the paint film 
P (refer to drawing 2 ) is carried out by the 1st and 3rd solvent discharge parts 3a and 3c from the 
substrate shorter side Gl and the periphery section of G3, dissolution removal of the paint film P is 
carried out by the 2nd and 4th solvent discharge parts 3b and 3d from the periphery section of the 
substrate long sides G2 and G4. The solvent of a resist melt and a surplus passes along a suction exhaust 
air way, that is, suction exhaust air is carried out at the vacuum generator 41 through space 33a, the 
absorption opening 33, the diaphragm passage 34, and the steady flow way 4. 
[0027] If the 1st and 3rd solvent discharge parts 3a and 3c reach the substrate shorter side Gl and the 
termination (corner section) of G3, these scanning migration will be stopped (process S7). Make 
scanning passing speed late or make it make it in addition, more desirable for the solvent amount of 
supply (flow rate) to increase as the 1st and 3rd solvent discharge parts 3a and 3c become close to a 
shorter side Gl and the termination of G3. Since its solvent amount of supply per unit area of a paint 
film will increase if it is carried out in this way, since the paint film of the corner section of Substrate G 
is thicker than other parts, thick paint film 9b becomes is easy to be removed from the corner section of 
Substrate G. Subsequently, a solvent retreats the 1st and 3rd solvent discharge parts 3a and 3c with 
discharge, and nozzles 51 and 52 are made to estrange from the shorter side Gl of Substrate G, and G3 
(process S8). Subsequently, the regurgitation of the solvent from a shorter side Gl and the nozzles 51 
and 52 in G3 is stopped (process S9), and the suction exhaust air in a shorter side Gl and G3 is stopped 
further (process SI 0). 

[0028] Make scanning passing speed late or it is made to increase the solvent amount of supply as it 
becomes close to the termination of the substrate long sides G2 and G4 also in the 2nd and 4th solvent 
discharge parts 3b and 3d, and paint film removal of an one-pass eye is completed in the place where 
these reached the termination of long sides G2 and G4 (process SI 1). Moreover, after making nozzles 5 1 
and 52 estrange from the long sides G2 and G4 of Substrate G, the regurgitation of a solvent is stopped 
and suction exhaust air is stopped. 

[0029] The solvent discharge parts 3a and 3c approach the periphery section of Substrate G, moving 
along the Rhine top extended in the axis of X in alignment with a shorter side Gl and G3, i.e., the 
direction, and are estranged from the periphery section of Substrate G along the Rhine concerned here. 
That is, a series of motions of the solvent discharge parts 3a and 3c become what met in a straight line. 
If it moves in the direction of Y temporarily in the solvent discharge parts 3 a and 3 c, and the square 
corner section of the periphery section of Substrate G is made to approach, and it moves subsequently to 
the direction of X and is made to estrange in the direction of Y from Substrate G, since a motion of the 
solvent discharge parts 3a and 3c will become a right angle, Since it becomes the appearance which the 
solvent discharge parts 3a and 3c stopped in the right-angle point and a solvent is intensively supplied 
by one point, there is a possibility that a solvent and a melt may disperse on a substrate. On the other 
hand, such fault is avoided by moving the solvent discharge parts 3a and 3c along with a straight line. In 
addition, it moves on a straight line along Rhine (Rhine extended in the direction of Y) which met long 
sides G2 and G4 similarly also about the solvent discharge parts 3b and 3d. 

[0030] suction exhaust air [ in / after that / the solvent discharge parts 3a and 3c ] - resuming (process 
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S12) — the regurgitation of the solvent in the solvent discharge parts 3a and 3c is resumed (process S13). 
Making a solvent breathe out from nozzles 51 and 52, the 1st and 3rd solvent discharge parts 3a and 3c 
are made to approach the periphery section of Substrate G, respectively (process SI 4), and as shown in 
drawing 1 , each nozzles 5 1 and 52 are located in the periphery section of Substrate G. 
[0031] Subsequently, motorised [ which it does not illustrate for performing the scan of the solvent 
discharge parts 3a-3d ] is changed to the reverse sense, scanning migration of the solvent discharge parts 
3a-3d is carried out at the same rate as the passing speed of an one-pass eye along with each sides Gl 
and G2 of a substrate, G3, and G4, and paint film removal actuation of a two pass eye is started (process 
SI 5). In addition, the 1st and 3rd solvent discharge parts 3a and 3c are turned up in the place which went 
too far beyond the shorter side Gl of Substrate G, and G3, and turn up the 2nd and 4th solvent discharge 
. parts 3b and 3d in the place which went too far beyond the long sides G2 and G4 of a substrate, 
respectively, namely, the 1- a solvent discharge part [ 4th /a / 3 /-3d ] clinch point is located in a way 
outside Substrate G. 

[0032] If the 1st and 3rd solvent discharge parts 3a and 3c reach the substrate shorter side Gl and the 
termination (corner section) of G3, these scanning migration will be stopped (process SI 6). In addition, 
passing speed of a scan is made late or the solvent amount of supply is increased as the solvent 
discharge parts 3a and 3c become close to said termination also in this case. Subsequently, a solvent 
retreats the 1st and 3rd solvent discharge parts 3a and 3c with discharge, and nozzles 51 and 52 are made 
to estrange from the shorter side Gl of Substrate G, and G3 (process SI 7). Subsequently, the 
regurgitation of the solvent from a shorter side Gl and the nozzles 51 and 52 in G3 is stopped (process 
SI 8), and the suction exhaust air in a shorter side Gl and G3 is stopped further (process 19). 
[0033] In paint film removal actuation of a two pass eye, the regurgitation of the solvent from the 
bottom nozzle 52 is stopped, or the discharge quantity of a solvent is sharply decreased to a part for ten 
cc/. In addition, the discharge quantity of the solvent from the upper nozzle 51 maintains a part for 30 
cc/as it is. 

[0034] Make scanning passing speed late or it is made to increase the solvent amount of supply as the 
2nd and 4th solvents 3b and 3d become close to the termination of the substrate long sides G2 and G4, 
and discharging of a solvent is stopped in the place where these reached the termination of long sides G2 
and G4, and paint film removal of a two pass eye is terminated (process S20). Subsequently, all of 
suction exhaust air actuation of the solvent discharge parts 3a-3d are stopped (process S21), and all the 
solvent discharge parts 3a-3d are made to shunt an operating location in a home location (process S22). 
The maintenance base 2 is raised after an appropriate time, and adsorption of Substrate G is canceled 
(process S23). And Substrate G is taken out from the thin film stripper concerned by the conveyance 
arm which is not illustrated (process S24). The processing time which 1 cycle from the above process SI 
to a process S24 takes is for about 34 seconds. 

[0035] Then, circumstances are explained [ which came to complete this invention ]. Like previous 
statement although [ this invention persons / using O.K.73 thinner as a solvent ] optimization of the 
configuration of the solvent discharge part 3 is attained and the removal engine performance of the resist 
film is raised, when the amount of a solvent increased first at this time, they thought that the removal 
engine performance of a resist improved, and decided to attain optimization of the flow rate of a solvent. 

[0036] For this reason, using the thin film stripper equipped with the above-mentioned solvent discharge 
part 3, the amount of discharge flow of O.K.73 thinner which is a solvent was changed, and removal 
processing of the substrate G of 650mmx650mm magnitude was performed. The path D2 of 30mm and 
the steady flow way 4 sets to about 7 micrometers, and the width of face (in detail width of face L2 of 
the tip edge of the top-face section 3 1 and the inferior-surface-of-tongue section 32) of the solvent 
discharge part 3 is [ the thickness of 9mm and the resist film ] 2.5 - 3 kgf/cm2 to the vacuum generator 
42 here. Air was supplied by the pressure and differential pressure in the steady flow way 4 was set to - 
18--20mmHg. 

[0037] And the solvent discharge part 3 was made to scan 3 times by 60mm/second in rate along the die- 
length direction of the long side of Substrate G, removal processing was performed, and the removal 
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engine performance of the resist film (paint film P) was checked after processing termination. The 
removal engine performance of the resist film wiped off the front face and end face of Substrate G after 
processing termination with the cloth in which the acetone was included, and performed them by 
checking how many resist film remain on Substrate G with the amount of the resist film adhering to the 
cloth concerned here. 

[0038] Although this result is shown in drawing 6 , the condition that, as for O, the resist film was 
removed completely, the condition that, as for O, the resist film was almost removed, and the condition 
that, as for **, the resist film remains are shown among evaluations of the removal engine performance 
of the resist film in drawing, respectively, when it was admitted that the removal engine performance of 
the resist film would become high if the flow rate of a solvent increases more than this result and the 
flow rate increased with a part for 50 cc/, it was admitted that it could come out and perform removing 
most resist film with three scans (three pass). 

[0039] However, when the flow rate of the place which observed the front face of Substrate G visually, 
and a solvent increased at the time of an experiment, the solvent and the melt of the resist film piled up 
and remained on Substrate G, without carrying out suction exhaust air, and the phenomenon of being in 
the condition of having got wet without a substrate G front face's getting dry was seen. For this reason, it 
thought that these holdups had barred removal of the resist film, and examined whether what we would 
do with the suction exhaust air of said holdup. 

[0040] It noted enlarging width of face of the passage on the substrate concerned of the solvent supplied 
on Substrate G by enlarging width of face L2 of the point of a solvent discharge part with the increment 
in a flow rate first. For this reason, using the thin film stripper equipped with the above-mentioned 
solvent discharge part 3, other conditions changed the width of face L2 of the point of a solvent 
discharge part, and the flow rate of a solvent as the same, and performed removal processing, and it 
checked by the same approach whether the melt of a solvent and the resist film would remain in 
Substrate G after processing termination. 

[0041] The solvent supplied on Substrate G from the needle nozzle 51 here is absorbed from Substrate 
G, is absorbed in opening 33, spreading in concentric circular from the location on the substrate G which 
corresponds to drawing 3 with the tip of a needle nozzle 51 as an alternate long and short dash line 
shows, and flows towards the steady flow way 4. That is, the width of face of the passage of a solvent 
here means the die length of the cross direction (the direction of y) of the passage of the solvent which 
spread in concentric circular on Substrate G, and it is equivalent to the width of face L2 of the point of 
the solvent discharge part 3 in this drawing. 

[0042] The experimental result which measures optimization with said width of face L2 and supply flow 
Q of a solvent and which went to accumulate is shown in drawing 7 . Even if it was admitted that the 
removal engine performance of the resist film (paint film P) became high, and the flow rate of a solvent 
was about 30cc/minute when especially the width of face L2 was 50mm or more so that the width of 
face L2 of a solvent discharge part became large by this, when the flow rate of a solvent was the same, it 
was checked that most resist film is removable. Thus, it is guessed that the removal engine performance 
of the resist film will increase because it becomes easier to exhaust since the width of face of the 
passage of a solvent becomes large and an exhaust air field becomes large if width of face L2 of the 
solvent discharge part 3 is enlarged. Moreover, when the width of face L2 of a solvent discharge part 
was 50mm by observing this experiment visually, it was checked that the die length of the cross 
direction (the direction of y) of the passage of the solvent which spread in concentric circular on 
Substrate G is 50mm or more. 

[0043] However, since residue was somewhat observed on Substrate G even if it enlarged width of face 
L2 of the solvent discharge part 3 50mm or more, it noted enlarging suction pressure and raising the 
suction exhaust air force of the melt of a solvent or the resist film to a degree. For this reason, using the 
thin film stripper equipped with the above-mentioned solvent discharge part 3, suction pressure was 
changed and removal processing of said substrate G was performed. The width of face L2 of the solvent 
discharge part 3 considered the flow rate of 50mm and a solvent as a part for 30 cc/, other conditions 
performed removal processing as the same, and it checked by the same approach whether the melt of a 
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solvent and the resist film would remain in Substrate G after processing termination here. 
[0044] however, the pressure of the air supplied to the vacuum generator 41 -3.5-4 kgf/cm2 ******.. 
even if it enlarged differential pressure in the steady flow way 4 with -23 - -26mmHg, said residue was 
observed on Substrate G. Although this has the large suction exhaust air force in the field near the steady 
flow way 4 since exhaust velocity only changes and an exhaust air field does not become large even if it 
enlarges only suction pressure, in a distant field, the suction exhaust air force becomes small and it is 
guessed in the distant field concerned that it is because the suction exhaust air of the melt of a solvent or 
the resist film is hard to be carried out. 

[0045] Then, by enlarging the path D2 of the steady flow way 4 continuously, it noted enlarging an 
exhaust air field. For this reason, using the thin film stripper equipped with the above-mentioned solvent 
discharge part 3, the path D2 of the steady flow way 4 was changed, and removal processing of said 
substrate G was performed. In the width of face L2 of the point of the solvent discharge part 3, the 
differential pressure of a part for /and 30 cc steady flow way 4 set the flow rate of 50mm and a solvent 
to -35 - -40mmHg, other conditions performed removal processing as the same, and it checked by the 
same approach whether the melt of a solvent and the resist film would remain in Substrate G after 
processing termination here. 

[0046] A tone poor result is shown per [ at the time of extracting to drawing 8 and changing variously 
the path D2 of the steady flow way 4 for the path (orifice bore) Dl of passage 34 as constant value (1= 
9mm of D) ] paint film removal engine performance. Moreover, a tone poor result is shown per [ at the 
time of extracting the path D2 of the steady flow way 4 to drawing 9 as constant value (2= 12.6mm of 
D), and changing the path Dl of passage 34 variously ] paint film removal engine performance. It 
became clear that the combination which extracts from these results, sets passage 34 path Dl to 9mm, 
and sets the path D2 of the steady flow way 4 to 1 2.6mm is the optimal. 

[0047] As mentioned above, since the paint film removal engine performance is influenced of the rate of 
flow of the air at the time of suction exhaust air, it is important to optimize the rate of flow of exhaust air 
air. With the gestalt of above-mentioned operation, while extracting in the middle of a suction exhaust 
air way and forming passage 34, since that downstream is expanded and is open for free passage on the 
steady flow way 4, the differential pressure before and behind the diaphragm passage 34 is high, for this 
reason, the rate of flow of exhaust air increases, and its paint film removal engine performance 
improves. And since the suction exhaust air way is formed as trumpet-like suction opening with which it 
extracts from the field which attends the periphery section of Substrate G, and the cross section becomes 
narrow gradually up to passage 34, it is discharged smoothly and quickly, without a solvent and a melt 
piling up on a substrate and in a path. In addition, when passage is narrowed [ near the nozzles 5 1 and 
52 ], the passage of near of nozzles 51 and 52 itself becomes narrow, and displacement cannot be 
secured, but it further becomes easy to generate the membranous remains of the extrusion, but in this 
application, since such fault is avoided, it is effective structure. 

[0048] When the differential pressure in the steady flow way 4 was furthermore changed, removal 
processing was performed similarly and the removal engine performance was checked by the same 
approach, even if the result shown in drawing TO was obtained and the path D2 of the steady flow way 4 
was 12mm or more by this, when the differential pressure in the steady flow way 4 was small, it was 
checked that the suction exhaust air of the melt of a solvent and the resist film is hard to be carried out. 
[0049] Furthermore, the solvent discharge quantity (a part for cc/) of a two pass eye was variously 
changed by the front-face [ of a substrate ], and rear-face side, removal processing of a paint film P was 
performed, and when the same approach estimated each paint film removal engine performance, the 
result shown in drawing 1 1 was obtained, or it will, from now on, make the solvent amount of supply of 
the two pass eye by the side of a rear face fewer than that of an one-pass eye, maintaining similarly to it 
(a part for 30 cc/) of an one-pass eye the solvent amount of supply of the two pass eye by the side of a 
front face so that clearly (the approach of a number 5) — or the solvent supply by the side of a rear face - 
- stopping (the approach of a number 2) — it became clear that the paint film removal engine 
performance improved. In addition, although two pass eyes are the same conditions as an one-pass eye 
by the approach of a number 1, the paint film removal engine performance is inferior to it of the 
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approach of a number 2 and a number 5. Moreover, by the approach of a number 3, supply of the solvent 
of the two pass eye by the side of a front face is suspended, and the solvent amount of supply of the two 
pass eye by the side of a rear face is maintained similarly to it (a part for 30 cc/) of a two pass eye. 
Moreover, only suction exhaust air is performed by the approach of a number 4, without a front rear face 
supplying a solvent to a two pass eye. By the approach of these numbers 3 and 4, neither has removed 
the paint film P. 

[0050] As a result of repeating the above trial-and-error, when the solvent of ether systems, such as O.K. 
thinner, was used as a solvent, and considering the amount of discharge flow of the solvent from the 
solvent discharge part 3 as the above by 30 cc/and setting the width of face L2 of the passage on the 
substrate of a solvent as 50mm or more, it was checked that most resist film is removable. Under the 
present circumstances, it was checked in the path D2 of a steady flow way 12mm or more, then that the 
removal engine performance of the resist film becomes high further. 

[0051] Then, in order to check the versatility of the thin film stripper using this solvent discharge part 3, 
As a solvent, the solvent of ether systems, such as PGMEA (propylene-glycol-monomethyl-ether 
acetate), Butyl acetate (NBA), a methyl ethyl ketone (MEK), and 2 heptanone are used. If the amount of 
discharge flow of the solvent from the solvent discharge part 3 is considered as the above by 30 cc/and 
the width of face L2 of the solvent discharge part 3 is set as 50mm or more when removal processing of 
the resist film of the edge of Substrate G is performed It was checked that any solvent can remove the 
unnecessary resist film of a substrate edge completely, and it was checked in the path D2 of the steady 
flow way 4 12mm or more, then that the removal engine performance of the resist film increases further. 

[0052] According to the gestalt of above-mentioned operation, by supplying a solvent by the 
predetermined flow rate from front flesh-side both sides of the periphery section of a substrate, most 
resists were removed and the remaining resist is removed in a two pass eye by the one-pass eye. And 
since the supply flow rate of the solvent by the side of a rear face was lessened by the two pass eye or 
supply of a solvent is suspended, the membranous removal engine performance is high so that the 
example of an experiment may also show. This reason is considered that a rear-face side can prevent 
membranous stagnation by processing like the gestalt of this operation although the film which once 
carried out dissolution dissociation will pile up when the amount of a solvent is made [ many ] by the 
two pass eye since there are few amounts of a resist. 

[0053] Furthermore, as for a thin film stripper, it is desirable to be accompanied by suction exhaust air 
as mentioned above again. Namely, operation of sucking out the paint film which dissolved by the one- 
pass eye is stronger than operation of melting a paint film by the two pass eye. Therefore, the amount of 
the solvent by which the film in which the excessive solvent on the contrary once carried out dissolution 
dissociation is made to pile up, and checks a smooth removal operation of a paint film conversely, and 
suction exhaust air is carried out, so that there are many flow rates of a solvent increases, the amount of 
the air by which part suction is carried out decreases, and it is thought that the film removal engine 
performance falls as a result. Therefore, by the two pass eye, it is thought by lessening the supply flow 
rate of the solvent by the side of a rear face that displacement is made [ many ] and the removal engine 
performance of the high film is obtained. And if it does in this way, it is effective in the ability to 
optimize and reduce the consumption of a solvent. 

[0054] It is desirable to, maintain a solvent supply flow rate at fixed level on the other hand at the front- 
face side of a substrate. It is because a part of residual paint film will come to ooze out to a removal field 
in the boundary part of the removal field of a paint film, and a residue field about the reason if suction 
exhaust air is continued in the condition that a solvent is not supplied to the front-face side of a substrate 
at all. 

[0055] Furthermore, as for the sum total of the flow rate of the solvent supplied to the periphery section 
by the side of the front face in a two pass eye, and a rear face, it is desirable that it is fewer than the sum 
total of the flow rate of the solvent supplied to the periphery section by the side of the front face in an 
one-pass eye and a rear face. The reason is that the bad influence by stagnation of an excessive solvent is 
avoided like the above, and the air content attracted is made [ many ], and the high removal engine 
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performance is secured, and it can reduce the consumption of a solvent. 

[0056] Moreover, since there are few membranous amounts, as for a rear-face side, it is desirable to 
lessen the solvent supply flow rate by the side of a rear face compared with the front-face side of a 
substrate from the point of preventing stagnation of the dissolved film. 

[0057] or [ in addition , / that this invention be the die length to which the die length of not only the 
equipment of the type which scan the solvent discharge part where the suction exhauster style be put 
together but a solvent discharge part cover the edge ( a shorter side or long side ) of a substrate , a scan 
can apply it also to unnecessary equipment and it supply the time amount solvent which be in front flesh 
side both sides of a substrate in that case , and it lessen the flow rate of the solvent by the side of a rear 
face continuously ] - or what is necessary be just to make it stop 

[0058] And with the gestalt of the above-mentioned implementation, before a nozzle comes on a 
substrate, since suction exhaust air is carried out, it can prevent discharge and dispersing on a solvent 
substrate for a solvent again. After a nozzle comes on a substrate temporarily, when the regurgitation of 
a solvent is started, there is a possibility that the first solvent may disperse on a substrate according to 
causes, such as mixing of the air bubbles to a nozzle point. 

[0059] With the gestalt of the above-mentioned implementation, since supply of a stop and a solvent is 
suspended for suction exhaust air after a nozzle separates from on a substrate, the contamination on a 
substrate can be prevented further again. If a nozzle stops exhaust air in the condition of being located 
on a substrate, there is a possibility that a back flow may take place from a suction exhaust air way, and 
a solvent and a melt may carry out the reattachment on a substrate. However, supply of a solvent may be 
stopped when a nozzle is on a substrate about a rear-face side in this case. 
[0060] 

[Effect of the Invention] melting capacity [ as opposed to / according to this invention as mentioned 
above / a paint film ] - being low (insurance solvent) - since an unnecessary paint film is removable 
from the periphery section of a substrate even if it is the case where it uses, a throughput will not fall 
substantially. 
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bro$te$sa>t,g&Ga-e<o«si8te 1, e 211**1. 0 

mm, 2. 0mmSaici2^$ix-CV'a. 



[0008] -tL-ccro&fcivx/n 1 ic«t 0 u-^ h 
B?S:l»*tS6Slcii, 5fc-fH8B£l 4 ±lcg«G&®3& 
««p$-&. 20cc/^w«lft-c^i)^t#it<t7js 
hs B*/^n iSr£ffiGro<iSiZ2l-?SoTinjx«6 0 
mm/^Wiia-C** ia«^Sd*-fr5Ci^J:0 3 

EI* ^«2ffllro?F®/i h§SSrgfc*LT 

[0 00 9] 

10 &&frb\'¥xhmVkZ1-t>1zib<o®mkLX. 
RKT'f* (NBA) ^^/H^^-Jrh^ (ME K) 

. ®#HfcKiSiSr5£tf£<*2>c4*><b. Across 
[0 0 10] rct?BiIIE^±^SMi LTIi, tfy^u- 

U^^y 3 _,u^.y y ^Uai-x^T-feT 1 - h (PGM 
EA) tSr. PGME : PGME A= 3 : 7<DP&xm. 

[0 0 11] Li>^fii)ibZ^iDmm<Ojti>. OK 7 

Vh3^fc»ft*Z>ig??JJ; 9 fcl&Sttl£iJSig< , 
X/n i £3lsl?.*(-*>Zit1ttZiiX'\ii'Vx J-&3S± 

tzmz-fsztimmxh-ok.. z<oit#>vn : £/x>\>\ ■ 

WKUKi::* < Ufci LTfc, Bfcfc«a 

[0 0 12] *»Wlicro.fc?fc*13cDTlc*£;h-fct> 
©ISv^ffl Srfflv^-CbS5SSSMW6**«ia 
[0 0 13] 

L-C»*-f-5*ri*lc*3v>x, la) 

(b) ai)ffiSffiwSS«iro^afflSH^J«rtt*S1-6i:* 
Ic^fSSffiwSffifilomifiSI^U-CliglilEIS (a) 

[0 0 14] croS^itJAffWlcii, mk.n^<r>i.o 
50 ttmti-zzk&xi<z. m&xm (b) icfcitas 



3-H-li. SiliEXS (a) lcfclt5S«(DSEffla&tJ«Sffi 

StllEXa (a) &U= (b) OjV>4< tfc-*ICl3V» 

»3H*tti+<&. 9JiHSffiliJe«fl5«i«-<tL. itiiSXS 
(a) B.V (b) ©9 V>*< k fa-^fc^T, 

[0 0 15] !S*« 6 ©389JI4, ®mtfiJ&l$.ii h,1tg& 

[0016] t8#« 7 ©*?m, SSU&#^;££ft;fe.g« 
PtbtatSlc* 9i&ffl5r®3l U^is?>. B4B2SfflatttlS55. 

tm§i#ia««&ffi*W'£ffi©/sg^i-#LT&;e;* 

-ttSX&i:. &v^itfif5«g8i|ttttieBj!i>ibg«©®»8Blc 

ssro^affiijutuxera^-arixet. 

kZ®&k-t5. 

[oo 1 7] *««(o»b (ss*«8) n. »bsjs s ®^; 

*©H»»K&4(C®ffl&#£^38»Jttai88£, mlE 
<&^liBtIE»»JsttiJSBi4»6.S«oaffi«l©*lc*3W*-tt 

[0018] C©©^g«©<RI#A>ofl-2fK:@SlJ&U=8 
«igJS:®9l¥|!m-*-5fc*OBHaS:*i-SSl5l*taKi, 

IClWiaSi3lt*tH8Stt, SilES!9«cK©TSE<BllcSS3E«9 
fitK^SfffifflJ; ?) fc*tfc0rffi««:*r?-3SfEI6 «:«*.<& 

ct*«»*uv\ ft&wsawroisg (a*«i.2) «, » 

&d^l££ix;fc£«Sm©g«©)S8eB©;Fg&B&£l& 

aMEg«*M8ic&}*3;h.fcs«©«8t» 
s<D-jaic«io-cs«tffi«wi=.^s!jBr«MicBa:itbnfc 



(4) 4#9fi¥ 1 1 - 1 6 0 8 9 1 

£&&+Zt:ib<»®mvkmak. 6iltS&aitt{t]«©££ 
©«l«©ttl#fl!H;:Ktt <b*V »SHat/SfflfcJ:*WR© 
S»«>«:»9ILT«M-r$fcft<B»3l«M5!8£, SrG? 
BtlKBWJfcfflBStt. BlrfB»*l!fcttin*>e>«#3 0 c 

lC»ofc*S'# 5 0mra^±-C*>5^i:Sr<)fai1-5. 
w©»-g-»§ISN«tt©itefiS«lttft«BBP«!llC|SjltT»* 

[0019] 

[«M©H»©»fiJ *38"Wtt, 8l|giK££B©8ffli!t ' 
HJffi©fl5«t©aa<bSrBI5Cli(ci:!J. SRWAtfu-* 
* hBS©Bfc*Wif5SS:i««>. ^SSu^* M@|©BS<*8!«© 

fett. ffl*-©^* hEE©©»]©?*>, at>»*te^©. 
20 »%iR,ffltt©jesv^Ba««e>*T/5t#A., **9J«rSS(K 

Co 020) ftTiai~4t-s^v^r*%^©^KK!* 

Kfi©-H»©JBll8»c-ov^-CKM-*-5. c©SHl±. S 
«Gffl;ttf £#?&© L C DSfifflTE4rI2»9 UT^ 
Stg«G£*¥ (*&-?V^*¥ittliff*5P't>£tf) 
«R«»«B 2 i, £©»#*-2 
'C*»ahfcS«G©4iB©iMB 
Sofcffifi* ■?©£«$) lc«?W«r**Ml**fc>t)©4o 
<omi~-%S4<Ot&mi±m&3 (3a~3d) kt®*.X 
30 tit, -*,t,B!3?Dfctim3li, g«G©ffi#[6] (x* 
(Si) , (y*|Sl) . K3*A c*n 

10 0 2 1 ] BtlgESE^ltttaS? 3 14. 5.\Zt)fttZ±m® 
3 1 Rl/Tffias 3 2 £ , d^t>JiS6B3 l&tfTE«!3 

1 RtfT=- 5 2 t , ±E65 3 1 SVTESB 

3 2©Sffi«ltc4a^TC:ixb©IH3©Sra3 3 a ICffitf J: 
plcBBnU t©MnSBA»e>5y/-«!bt^<g@f 5t 
»«*lxfc»3l»fttt©-«B«:fti-at^ji*-a 33i, 
40 -©Rv>ii*o 3 3©S^ffl)lc:aii-r5iK'}sttK WJ 
7 4*mi&) 3 4t, c©Kt)SftB3 4lcifii-t5Wlx 
tfSrBJK«^R^©^afiE!S4 k\ SrtlxXfc?), ±ffi 
S5 3 1 &0<TBBB 3 2 d>bS^ofEK 4 ©-B6I4, ^t-Sffli 
Sr*1-y a 5, ^ 3 0 \Z. X *) S*pHTV <5 0 

[00 22] Bfllain— 1, (T=— K/W 

/X/i^5 2) ttT'a 3 0 rttS?fi£$Hft:ffiK 5 1 a 

(5 2a) iit^xmk.M'T^-^t-hftim^^ 
6A (6B) ICffigESft-O^. Cl^bSf»)«t&K6 

a. 6 Bii, mmmzuG 1 ic-w*5aa-r5*a©^ 



«^B6A (6B) Ictt, m&M®$-7A (7B) 
3i7^-;U'-Va>/^U-7'8A (8B) #w©HIl::RlT 

-VaWWBA (8B) ©Sll^liftiJffllfflS9 fc J: ot 

[0 0 2 3] ±T©-- KA'/XA-S 1 . 5 2I±EI3IC 
*1-i ?t**4*1*oKltf>iX, ±=-K/w/X/W5 
i»!t(UntT=-K^X^5 2<oetttlP ill— iEIg 

XEI2fc:5H-J:5lc±Tlc=— K;uyX;u5 1, 5 2<D 

5 i©U:mnii£«G©Sffilc#ffiU T— — K/W X 
n.-5 2©qtttJali£&G©SEIC*fB-$-5„ ;(D»^± 
T=- K^/Xa/5 1 , 5 2ro»tmpli£ffiGW^(tA> 

K;u/Xyu5 l ©sfctijpjJ>fc J £t6G©gE*x© 
ffltnWLttmi. OmmlC. T=-h>/^5 2© 
ttttiP;!>»<b£&G©g£*X©Sfiil±0iJ;LliJ<()i. On 
mlc£/r58S<*it?>. *fc±T=-hVU/X^5 1, 5 
2©StJtiP©rt?lli*<)0. 2 6mmXfc$. 
[0 0 2 4 ] Hflffi±ffiCT 3 1 RtTFffigB 3 2 ©!R|©SfiB 
3 3 a, 7y^»fiV>ii^n 3 3. « 5 cffitS 3 4 & X? 

SrfcTfaOXfc!), S«StK4(Cli/<#a-i,i> 3 :^U 
(HffiSMSgH) 4 l#8lt?>iXX^S. <f*3K9l 

&&2HIJ3 3 i'0K4'oi91I»3 1 tT868 3 2 t ' 
©BUKJEKLlttSO-l 0 OmmlC, ♦IL2I125- 
1 0 Ommlc** RSt*ii#a*'LV\ *fc±E8B 
3 1. TB883 2©3fc«a>?,8:9«K3 4<OA9Pit 
<OX*|£]E«SL 3li2 S~2 0 OmmtaSfSCtii 
»SLV>. llilf2«0SE».3 4M:fl£!fc<eLX*J9. *© 
8f3Dlii6~l lmmlc, t«SD3ttl 1-6 0mm 
icStSi-aritftfi U\ *fc!£«DftH4©SD2li 
12mmK±iti:tWJU% EIC*fc?y/^ 
©»ni&*P3 3©5te«SBPW (ttSSfflPgB) li_tE88 
3 1 (TE683 2) ©5fc48d><b«aj;ilStfj 4 mra&lcAo 

[0 0 2 5] i©J:5*SHB»*3fi«-ett, ui>*MS 
Astajxli* = -f v^lc i 9 ffilfi SixX^Elc ^ 
h&)SsjgfiSt<*ftfc£&G#, E|jpL<tV>a5iXr--t. 
KHOfcASii. (USD , (mi3 2±\z®&Zh,X 
R§l»fir$ix5 (ISS2) . 

[0 0 2 6] ®SijRtfflffli3 a~3 d $r*--MfcHA»<bt£ 
EfimicftltX^tbS-imctoSiitlc, 
*S**U-?4 llCitJ«-S»l8tai»3 a~3 dl*3©® 
3li*SL&-tiveJxBB*&t5 (ISS3) „ ±T/X/us 
1. S2*>c,3 0cc/«oaEft-e«)n«:^*U:tUntt 
(XSS4) „ SfflSrttiHS-ttttjJJ&^XOSffJet 
tt)gB3a~3d£££G©S&8BlcSifi;*-t»\ H2IC* 



(5) 1 1 -1 6 0 8 9 1 

8 

tiL?\Z&;X*S 1, 5 2SrSffiG©^SSSIC{fl:H$ 
(XSS5) . §l£K#ISl 5 »c88fl»ttti 

8S3a~3d££&G©€-iaGl, G2, G3, G 4 lc 
»oX* l^B©ffiKBSs*»i^SrgB 
♦61-5 (I8S6) . gSlK.U ! SiS3©&&|?ttt|«3 a, 

scict^ssaiac l, G3©®fit«B^t>aiRp (® 
jw±am3b. 3 diciDss^aG 2, G4©rases 

10 *J©©8flli®§l#fftg8«:iI^X, o£ 9 2W3 3 a , K 
Rt)«tK3 4&VS^aB4$rii^T'< 

[0 0 2 7] 5? lRO:35 3©&?p]>!tmffl5 3 a, 3 c #£ 
fefilflGl, G3©!fU# ( = -+-88) IcBJ^-f* fc , 
C*l?>©^*+V»Bi.Srfiijh$-&5 (IgS7). <t 
*5. 1 3 ©88H>£ttl8B 3 a . 3c^S23Gl, 

G 3 ©&«*!;:;£<# 5 icftoT. 

615 b ifimt U V SffiG© = — *-8B©&J£lite©gBte 
20 ±9t>J?<£oX^.5fci6, C©i 5lc1-5iaK©*. 
ttEa3 0©S5SMI«&fi#£ £t£G©=i- 
■f- 88ii»ibJ?n£Bl9 bas|^i$tu J fr< 
X\ ©atettbL/ijiSfeSl XU:S3©©aa:W6C3 
a. 3 c S«G©«i22Gl. G 3 frb S X 

;u5 l, 5 2«r«M*-tta (IIS 8) „ &v>x, Sffl 
G 1 . G 3 IC»lt5VX;U-S 1, 5 2 i» 5> ro®»)©8tW 
*f?JtS-& '(IIS 9)', *ilC«aGl. G3IC*3lt 
*a9l#SiSr<?!h£-fr*> (I1S.1 0) . 
[0 028] SK2RtfSM©8»lti:ttJ*83 3dlC±5 
JO lr>TtS«SaG2, G4©**J8ICiS</i5tCtito-C^ 

6±5ICU. ^^^*5SaG2. G 4©i|*«!lcS(J^Lfc 
t C *>V 1 /<A @ ©^KBS!**Sili*-Ti-5 (IS S 1 
1) „ £fc/XA-5 1 . 5 24S«G©SJaG2, G4 
^t>«H$*fcft> «»J©Ptffl€rf?Jh U, K3l«Sl5rf? 

[00 2 9] CZ-CS»JnttUI»3 a, 3 c li, M22G 
1 . G 3(C«ofcWi86oi 9 X^ffilcfatfS^-T V±lc 
»oX»«)U<ti»t,a«G©a»8BlcSiSL» 
<0 7-|-Xlc»cX£«G©^SS5i!i^Sirai-5„ BP*>S!ff] 
ttttiffl!3a, 3 c©-ffi©Sbf »±-iEIIIC»ofct©IC 

mzmm&mM3 8 , 3 c $:Y*i6)ic^iijLxs 

. SG©^S6?©ft|iSe5lcS3fi$-ii:, ft^XX^r|S)lc^i!) 
L. *fcS«Gd>e>Y^|i]lc:Sims-e:5i:. Sa?tttiei5 
3 a, 3 c©©&*SDl:^IC<t^XU*'5fc«>, *©E:8 
^ICfcV>X^Si)?taa5 3 a , 3 c fi»Jt Lfcfcff IC 
ftoTSiiH 1 ^X«+WlCtt«&* K5©X»»J^»» 

qtaS53a, 3 cSr-iS^lc?S-oXS!iA't-cilCj:9. 
JO Zo Ufc^A-g-*5(aiai^^5. <Cfc©9ia:ttlSB 3 b, 3 



9 

dfcoi,»-ciEttlcSaG2, G4Kii&r>1t7^y (Y 
HfaK[WZ>7<<-s) lc»o-C-B»±fc»<. 
[0 0 30] -t©&©8J«:ttieB3 a, 3 cKJStt$»§l 
W««rff§B1-6 (I8S12) fc#C, fc»l»tttilfS3 

a, 3 cicfcitssairoefctti&ssfli-s (iasi 

3) . /X/W5 1, 5 2t*t*mte<k.miSiiit1Abmi 
RVS!3©i&aiefcaiffl3a, 3 c «rg«G©ffiS»IC* 
ft-E^fi;** (XSSI 4) , Biilc^-ri^lcfty 
X/U5 1. S 2£g«G©®8:68l'<fcH;*-S*. 

10 0 3 1 1 »W-C»Sletffi«3 8'-3 d©**+>£ 
'rr ? fc*©®* Lfr^*-#gMb«r i£l6l* lc«J 9 
©ffjRtajSS 3e ~ 3 d &gJS©3-iaG 1 , G 2 , G3, 

2/^a©aK^*9b^$rBfife1-5 (ms 
15). fci335 1 aWS 3 ©JgjWtttHW 3a. 3cttS 
SGOiaci, G3Sr?Ttig?fci:Ci-Cjf»JjgL. 
S 2 4 o^»lthWSB 3 b , 3 dliSSrogtfG 

fr*>. mi-^4(DSSl|?tWeB3 a ~3 d©lff 9>gL£ 
liSffiG^^lcffiHti. 
[0 0 3 2] *l&0<IS3©Sagefcm«S3a, 3 c 

ftiiaci. G3©**as (=-- 1— m izm^i-^t, 

Ztlb(DX*cV (ISS16). * 

tiztom^tmmttmns a , 3 ci^tn»mca<fj: 
nzft^x**^ xo&mmmt:&< -rst>**tntmm 

■RV*3.0»3M»httSS3 a, 3c Srtta'*-*'. g«G© 
SU2G.1, G3i>t>/X*5 1, 5 2^Si(Bl$-e-2, (I- 
1S17) . jfcf-C, Si2G 1 . G 3 Id 33 It .5./ X A' 5 
1. 5 2S»F>roi8&l©n±ffl£PfUh£-ti: (I8S18) . 
3 feKSiaG 1 , G3l^*5(t5!S§IPa$rf|(JtS*^ 
(IS 1 9 ) ; 

[0 0 3 3] 2/<*B©a&»*ft«Mc:*5v>Ttt, T/ 

HlfiSrtsRtfi 0 c c/5>S-c^lc«/>$ii-5. fcia 
.h/X/us li>e><o^o?tdafili3 0 c c/#£-t© 

[0 03 4] f 2RtfSB4dgffl3b, 3d#g«fiia 
G2, G4©i|iyglCiff<ft5ICi£oT;**-V>#ilJ$g 

Ht>*iSiaG2. G 4 ©teiglcSJiiLfci £*>-?©#]© 

(ISS2 0) „ ft^-C®ff]RtttieB3 a -3 d©»9l# 

affi)ffSrt^-C(9±$-fr (ISS2 1) . ±x(ommot 
mSB3 a - 3 d lrffifflffiSi(i>b*;-A{fi:Slc^®$*5 

(iss2 2) . u^aa»«p*2&±#$-ti, ssg 

*tSrBISj!t5 (ISS2 3) . -tLT. H^Lfcn 
5 (XSS2 4) . 6t±©ISS lHlgS24*t 



(6) - 1 1 - 1 6 0 8 9 1 

/0 

[0 0 3 5] tt^T*»W«rSffit6lcSofcg»lCO 
^•CKWta. eEi£©,fc5l*OK7 3-> 

^-MidiLTflvt. S#J<£ttJffl5 3©«5tt©a® 
(b£El!K i^-^HS»»*ttiBfcia5»2.ri:i:Ufc 

Lit. 

ioo3 6] zo3it#)±m<D®m!tiim3&®*-itmm 

Bfc*&H«?ffl^T, ®3ij7?fe50K7 3Vy+-©ttlil 
70 sftfiSrae^T. 6 5 Oromx 6 5 Omraffl*! £©g« 
GO»t«iaSr'fTofc. wCn?B?Wefctb«B3©« (PL 
<li±ffi8B3 1. TffiW3 2©jfc8S58t©itlL2) Ii3 0 
mm, ]£«gfEK4rogD2l±9mm. U-** f-®l©J?i* 
(4*57 umirU /<*3.- A-^i* U- * 4 2 IC 2 . 5 
~3kgf/cm* ©flE*-C3iTSrttifSLTS^BSK4 

(*3©SE«r-l 8 2 OmmHg t Lfc,, 

[0 0 3 7] *UT»JWettti8B3«:g«G©*ia©fi* 
^Ifillr^oT, 6 0rom/8>©jg£T3[H]**-r>£l£ 

20 P) ©l»*ttfiBSr?6ffiU7t. ^-ei^* h«©»3H4 
ten. ««*T»l::g«G©»»i«DBi:«:7-fch:'fr 
USSnfrtti-a Lfc u^* MS© 

fticto, aBSG±i£-ir©a*w^i.iii»i3si#Lrv» 

5 ^«r?SSr 6 w t lc J: 9 n ■? fc. 
.10 0 3 8] C©JS*Sr®6IC*1-a s . W"^* MK 
©B!*ttBl©Sffi©rt, ®»4U"^ h^^li«5*.* 

^7t«ffi, Ott h K*5 13 t Ay fcTSfc* S ftfcttffiU 

crojfSjftj; "?@SiJ©tififi#£< i<-i>* H3l©8fc 

[0039] <&une*©K, s«G©«Bta»-ea^ 
L^M. SSH©a£SA«#<*5i:, ©^Jt i^i>* f-K© 

H^©l»*$rtSlfTV>6J:3|A. fflE»S«)«: 

[0 0 4 0] 3fe1*{Rfi©liJlDfc#V>. ®S«iiJ8B©5tSSI 
S8©i»lL 2Sr^$<i-6ctic:J;>)» SffiG±lc«if&S 
h,S»«l©ai«SffiJt©SEK©«Sr*:* <«:i l:f 
ILfc. C©fc*J:i!tE©®?i9BtfflfB3«:fflifc»K»* 
*a«:fflV\ «l©*(*ttl5«t UT®»]?ttbffl©ifeilSSB 

©isl 2^:Sfa^)©sltat^r8:x.TB^^*5l^!ra5r^T*v^. © 

a»7«tc£ffiGlc©Si|i: bmnfeMfotfiSlftl 
TV^6^5i!l>^r|gm©*tt-C5tffiLfc;„ 

[0041] K^x*s i*»t»sffiG±ic 

jo wtg^nfcSSltt. B13ic-^««8x'*-t-«t?ic. =- 



(7) 

77 

4L>R«l;tti5 !) bSffiGi^baa^ii^Q 3 3 file 
Cirv'5»»'»«tto«itt, WKG±lcPI6Rttlc|t 

+5. 

[0 0 4 2)07 tcnitea l 2 1 « jnow^acft q t 
Qmmoffi&vmcvtbtiti, «*jettafti©iffiL2jw* 70 

5 C £ *U fcfcffi L 2 # 5 0 m m&Ub-Cfcix 

«. @^j60aEfi*!3 0 c c/ftgftfcoTt, 
hK€:lf£A/ifl»*T?#5c:£^a»*lifc. rcDj; o 
^mmnktiiU3<DimL 2£±# <-tz,i: uVx h®<D& 

St®**** < <f5*«U^<*i5A^-C 

(Si) Ofi#ll5 0mm«±Tfc5;Li;WM8*;h,fc. 
[0 04 31 La>Lfc#^$yi!fcttieiS3cZ>(|IL 2&S 0 
mm&±±§< LTfa. #'>g}gG -hlCSSSSasgt&^ft 
fcC£A>t>, »lc®3IEE^jSr^t < USjSW^h 

5K§lff^££;fcTfiI§EgffiG©l&*»S£fTo^^ 
■C®Si]i!ttt3l(i5 3©itlL 2W5 0mm, ©S5<DoSai±3 0 
c c/#£ U «l<3*#ttrafci'LTIfc**iafcmt 
K *aSJ*TSI-StgGlceS'Ji: \s*J* v&<ofem%>& 30 

[0 0 4 4] t^-5*5/^=L-J»,v>a:^.U-^4 1 tc^t 

tet5^T<7?£E^«-3. 5~4kgf/cm J £ LT£ 
8Sli!84l*9«igj2£-2 3- — 2 6niniHgt^:ar<U 

ffi«li**<*$>£v>;fcA. £SgEK4fci5v^«-Cii 
[0 0 4 5] tCfttl'TSgaH 4 ©gD2 fc^t < • 

1"2.C£lcJ:0. <-*-*:Lfclc«BL' 
£S8E«S4K>SD2«:S*.T, B515SKG<73^ 

**aasr'fTofc„ zzvt$m<±am3<r>9o<&to<oimL 2 

(15 0mm. mmnffiftttS 0 c c/tt, £Ji?sfc884© 
SJEIi-3 5~-4 0mraHgi:L. te©-fef*tt|3)«£ 
LTI8i*jQJi$rtTftv\ ©a«*TaiCSffiGIC^SiJt u- 



4$Bfl¥l 1 - 1 6 0 8 9 1 

[0 0 4 6] El 8 IC& 0 siEgg 3 4 ©@ (t'j7^rt 
S) DUSr-Sffl (Dl=9mm) £ 4 O 
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